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Docket No. 0510-1106 

DT01 Rec'ciPCT/PTC \ 9 OCT 2004 

^,rT1 T!" P'^^'^-'= PQ'^ AUTOMATir RFnULATIQN OF 
^ ^1 ^^^.T,w np PRODUCT DEPOSITED 
The present invention relates to a method and a device for automatic regulation 
Of a quant Jof product deposited In a repetftive fashion by a deposition actuator also 
relates to the depositionlnstallation fitted with such a device. 

™s invention relates in particular to the industrial fields of the producUon of 
biscuits and chocolates wherein the successive operations of automatic deposrt,on of 
Hquid. semMiquld or pasty product (such as crBam. Jam or chocolate) on a rece.v.ng 
support, notably In the fbmi of a biscuit, are performed. 

conventionally, to be sure of depositing successions of minimum quantrt.es on 
or in a receiving support, and thus in spite of the different perturbations or poss.ble 
evolutions notably associated with the depositing conditions and the possibly foul.ng of 
tt,e depositing actuator, the quantity of product deposited on said receiving support .s 
increased, in particular relative to the experience acquired. Moreover, punctual 
measurements of verification are conducted regularly by an operator, followed, rf 
necessary, by conrective manual adjustment 

However, the corresponding operations of verification are still not very easy to 
implerhent On ihe oth.erhand;-the-o..erdese.p9rfo^^^^ ^o^^: 
particular when handling larges quantities of product 

There is also known by the document EP-A-1 132 722 a system which enables 
to correct the quantity of product delivered repetitively by an actuator or a deposrt,on 
valve But it is provided here to perfonn the correction In question. direcUy. by 
measuring the flow rate of tt.e product just before deposition, which Is very complicated 
and costly to Implement. This technology may hardly be used, on the other hand, for 
25 small quantities of deposition. 

The purpose of the present Invention is to remedy these shortcomings by 
performing. In a simple fashion, regular and entirely automated operations of control 
and self-regulation of the quantity of matter deposited by the deposition actuator. 

in this view, the method according to the present invention for automatic 
regulation of the quantity of product deposited in a repetitive fashion by a deposrt.on 
actuator, which actuator Is associated wrth means which enable to adjust the quantity 
of product deposited, consists: ^ ^ 

- in detemilning automatically the quantity of product effectively deposited by the 
deposition actuator during the deposition operation. 
35 . in comparing automatically this quantity of product effectively deposited wrth the 
desired quantity of product to be deposited, and 
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- in case of difference betv^en both values, in re-adjusting automaticaliy the quantity of 
product deposited during subsequent deposition operations by acting upon said means 

of adjustment. _ ^ . j u « 

Preferably, the quantity of product effectively deposited Is detennlned by a 

5 measurement of volume. 

This measurement of volume may be realised after obtaining a record of the 
deposition relief of product. In certain particular cases, it may be realised after 
obtaining a record of the support of product on its own. to form a reference, followed by 
a record of the relief of the product support/product deposition assembly. 

10 The device for Implementing the method comprises: 

- at least one deposition actuator of the product, 

- means which enable to adjust the quantity of product depostted by said actuator. 

- means to detennine the quantity of product deposited by said actuator, 

- means to compare the quantity of product deposited with the quantity of product to be 
IS deposited, and 

- means which enable to act upon said means of adjustment of the actuator, to re- 
adjust automatically the quantity of product deposited during subsequent deposition 
operations. In case of difference noticed between the quantity of product effedively 
deposited and the desired quantity to be deposited. 

20 According to a prefen-ed embodiment, the means to detemnlne the quantity of 

product effectively deposited are composed of means for measuring the volume of this 

quantity deposited. 

Accorxling to a first embodiment, these measuring means comprise: 
- means for recording directly the deposition relief of product, and 
25 - a data processing module to define said volume. 

According to another possible embodiment, the means of volume measurement 

comprise: 

- means to record the relief of the product support/product deposition assembly. 

- means to record the contour of the product support on Its own, and 
30 - a data processing module to define said volume. 

The means to record the deposition contour of product are advantageously 

composed of at least two cameras. 

Preferably, additional means are provided to put In evidence the relief to be 

recorded. 
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These particular means consist advantageously of a laser beam system, erther 
mobile, or fixed, associated with means enabling to generate a set of scores or 
square mling on the surface of the product and/or of its support. 

The invention also relates the product deposition Installation fitted wrth at least 
5 one self-regulation device as defined above. 

According to a prefened embodiment, this installation compnses: 
- a plurality of deposition actuators provided above a conveyor system to realise 
deposition rows of product, either directly on said conveyor system, or on r«cept.on 
supports placed on said conveyor system, and 
10 - means to record the deposition relief of product, arranged on a mobile «rt 

perpendicular to the feeding direction of said conveyor system In order to r«cord the 
conespondlng relief on the different lines fomied. 

But the invention will be further Illustrated, without being limited thereto, by the 
following description associated with the appended drawings wherein: 
15 - Figure 1 illustrates, in the fomi of block diagram, the method and the self- 

regulation device according to the present invention; 

- Figure 2 is a schematic view which shows a deposHlon installation of cream or 
of chocolate on biscuits, fitted with a self-regulation device according to the present 

invention; ^. ^ ^^,^„t^ 

20 - Figure 3 illustrates a possible embodiment of the technique which enables to 

put in evidence the relief or the contours of the product deposited, in order to determ^ 

the volume of the deposition of product; 

- Figures 4 and 5 Illustrate the principle of determination of the volume of the 
deposition of product, using means to record the relief of the product support on its own 

25 and means to record the relief of both the product support/deposlted product. 

The schematic representation of Figure 1 illustrates an actuator 1, assoaatsd 
with means of adjustment 2. which deposits a quantity of product 3 repetitively In or on 
supports 4 earned by a conveyor system 5. 

After deposition, suitable means 6 enable to define the quantity of product 3 
30 effectively deposited by the actuator; this quantity of product effectively deposited is 
compared by an electronic/computerised managing unit 7 with the desired quantity of 
product to be deposited on or in the supports 4 ; and in case of difference between 
both values, said managing unit 7 controls the means of adjustment 2 of the deposition 
actuator 1 to re-adjust automatically the quantity of product which will be deposited on 
35 the subsequent supports. 
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mea.«.me«. of *e quantity of product eff^cUvdy dBposHe- end the 
^ co^ of adjustment n,a, be c«ned out a. each d.p»«on or o* 

according to a preset periodicity. 

de^itlon actuator 1 may be in me fbrm of a slide val«. ne««e valve, 
valve, diaphragm valve, multi We rotary valve (sUdeWpe) 
The asJdated mean, of adjustment 2 depend on the type of a*»U^ used; 
may may be means for adjusting the openl,^ time o, the valve within the ftam»«ork 
Jbly 0. the Slide or needle valves, or the number of turns of the ^^ ^^ 
*3mJL of a screw valve. These means of adjustment 2 may be integrated to sa,d 
««ntor or are Integral with the managing unit 7. as the case may be. 

Preferably, the quantity of product deposited on or in the receiving support e 
det«min«l by a volumetrtc measurement and this measurement of volume Is obt»ned 
by «w apP-opriBle means, for ln«ance using a wave transmission and raceptKin 

system, or by an optical path. 

in all cases the raw data receiving means are associated w«. an appropnate 
p^^slng and calculation module; this module may be integrated to the data receiving 

means, or to the managing unit 7. 

This managing unit 7 Is advantageously in the form of a programmable 

automaton or a micro-computer. 

Preferably, the means for measuring the quantity of product deposited compnse 
optical means to reco-xl the relief, either of the deposition of product on its own. or of 
the support of product on its own. then the product support/pr«ducl deposrtion 
assembly. These relief records are then processed by the processing and calculation 
module to define the volume of product expected. 

These reconSIng means are advantageously assooated with a system for 

putting the relief in evidence. 

Figure 2 is a schematic representation of a device according to the present 
invention integrated to an installation for depositing cream or chocolate on biscuits. 

On this figure 2. it should be noted that the conveyor system 5 carries six lines 
of biscuits 4 fonning the supports receiving the cream or the chocolate 3. 

Each line of biscuits 4 includes Its own deposition actuator 1; and the senes of 
the six actuators fomis a deposition line 8 which extends transversally to the progress 
direction of the conveyor 5. fed with product to be deposited by a single tubing 9. 

In the case illustrated, only a biscuit on two of each line receives the cream or 
the chocolate 3; the biscuit which does not receive any product is intended 
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0 assodaW with particular means enal>ilnfl to 9en«3te a set of s 

""■^r rrj'rrs^ -.a to .00. iines . p^^c^^ 
rZr=rpr=:=^^^^^^ 

'^a.*«™n«onea.«*mea««™e.c,vc,un»..rans.o™^^^^^ 

of««uslii»iit2toobtalnth.self-«aulaUon expected. 
,„ in oracUce a conection or e re^iustment of the settmgs w,li be earned 

axCusi^wT^ v^en U,e deference .»t«een the measured vaiue and tt.e e^c*^ 
^tLds a p«M toierance th^hoid »™.pcnd^9 for instance a, ^t U, «» 
manufacturing tolerances of the products. 

« should be noted that, if necessary, mo,e than two cameras 10 may 1« u.«l 
25 fon«»rdin9 the cun«s of level put in evidence tv the laser source. 

vJn th. ftameworK of an U^tallation as iUustrated on Rgure 2, prooes^ng 

se»,al file. Juxtepoeed, «» system of came,as 10 and of iaser source 11 .s mourted 
on a cart, referred schem-ical^ as 13, motile in ,ransla«on pe^nd,^ia to he 
feeding diieotion of the conveyor system 5. Consequently, the deposition actuators 1 of 
30 each ime may l» tested and possilMy oonected after one another. 

K needed, the assembly of cameras lOflaser source 11 may l» .ntegmted ,n a 
^ c^^ng, ^ P»«cu.ar to avo« any disturbance by -^^^^^ 
corraspondmg sh,»ud«i eablnet may integrate lighting means surted to optnuis. the 
recording of the cur»B of level by the system of cameras. 
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pn-uc, suppo^depcsi^. p^-uo. .n order » de.en™n. 
15 dWewnce the qiMiTllty of product deposted. i, nrmided 

TO do a f,«t =an^ 10fla=er .ource 1 1 n»asuong asaembl, » p™«d.d 
up.««„ Of deposHina actuator, and a sacond «««ioa, or aimitar a»«n.* Is 

Diaced downstream of said actuator. 

F-,9>« 4 .lustnrte. tl,e determlnatior, prtnCple of the contour of the p^duC 
20 support on Ita o«n, two reprasonted tn th. fonr of a .mail urt 16, using cun»a of level 

generated t)y the laser source 11. 

Figure 5 Illustrates the detemiination principal of the contour of the support 16 

loaded with product 3. ». ♦k ™rHe tn 

The signal processing module integrates the values from both records to 
25 calculate. 1^ using the difference, the quantity of product 3 deposited in the small tart 
16. This measuring principle may be for instance used for non-homogeneous supports 
on the same line, or for hollow supports, such as small tart bases or other. 
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